A 75-year-old man presented with the chief complaints of coughing and dyspnea. Chest computed tomography revealed narrowing of the trachea. A tumor measuring 40×33×15 mm in size that caused -90% reduction in the cross-sectional area of the trachea 4 cm above the carina was cauterized with high-frequency electrocautery via a rigid bronchoscope. A pathological examination revealed papillary squamous cell carcinoma with immunohistochemical p16 overexpression. Multiplex polymerase chain reaction confirmed human papillomavirus type 18 DNA in the tumor. At the 12-month follow-up visit following the administration of radiotherapy, the patient exhibited no local recurrence or distant metastasis.
Introduction
Primary cancer of the trachea is extremely rare (1); accounting for 0.1-0.4% of all newly diagnosed airway cancers, or 2.6 new cases per 1,000,000 people per year (2, 3) . In tracheal carcinogenesis, malignant transformation may be idiopathic or due to carcinogen exposure, immunosuppressant use, radiation or smoking (4, 5) . Tracheobronchial papilloma is a well-known tumor caused by human papillomavirus (HPV) infection (4, 5) whose malignant transformation into squamous cell carcinoma is common (6) . We herein report a case of papillary squamous cell carcinoma of the trachea associated with HPV-18 infection.
Case Report
A 75-year-old man presented with the chief complaints of coughing and dyspnea on exertion that had worsened over the previous three months. He consulted a physician, who identified an intratracheal lesion on chest computed tomography (CT) and referred the patient to our hospital for further treatment. Although the patient was a former smoker, his work environment did not expose him to any known carcinogens. His cough became intractable and he developed stridor.
Chest CT (Fig. 1) showed narrowing of the trachea 4 cm above the carina due to an intraluminal mass (size, 40×33× 15 mm), causing a~90% reduction in the cross-sectional area of the trachea. Brain magnetic resonance imaging (MRI) and positron emission tomography (PET) showed no metastatic lesions. Flexible bronchoscopy revealed a cauliflower-like, warty tumor above the carina ( Fig. 2A) .
A tumor biopsy was performed using a rigid bronchoscope under general anesthesia; however, the tumor could not be excised easily due to its solid core. Instead, the tumor was cauterized with high-frequency electrocautery, and the residual mass remained obscure.
Several papillary tumor fragments were resected. Pathologically, the papillary tumor had a loose fibrovascular core covered by atypical squamous epithelium (Fig. 3A) . Squamous papillomatous epithelium was present next to the tumor tissue (Fig. 3B) . The atypical squamous epithelium exhibited not only severe cellular atypia containing large nuclei with many mitoses, but also prominent bulky downward growth indicating microinvasive growth (Fig. 3A, C) . Subsequently, the tumor was diagnosed as papillary squamous cell carcinoma with microinvasive growth. Immunohistochemically, the squamous cell carcinoma was diffusely and strongly positive for p16 (Fig. 3D) . The tumor tissue contained small foci of immunohistochemically p16-negative squamous epithelia directly connected to the squamous cell carcinoma (Fig. 3C, D) .
Tumor DNA extracted from the paraffin-embedded specimen was analyzed for the presence of HPV types 6, 11, 16, 18, 30, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 66 using multiplex polymerase chain reaction [PCR (7)]. HPV type-18 DNA was detected in the specimen (Fig. 4) , thus suggesting that this virus had infected the tumor.
After treatment, the patient experienced immediate symptomatic relief and underwent definitive radiotherapy. The bronchoscopic findings obtained after radiotherapy revealed no residual tumor tissue (Fig. 2B) . At the 12-month followup visit after resection, the patient remained recurrence-free.
Discussion
In the present case, the tumor specimen exhibited cauliflower-like or papillary growth, and the histology was different from that of ordinary squamous cell carcinoma. The results of a low-power view observation hinted towards atypical squamous cell papilloma. The accurate origin of this squamous cell carcinoma remains unclear. However, the squamous cell carcinoma could have developed as a result of the transformation of squamous cell papilloma because a few fragments of squamous epithelium were present in the tumor tissue (Fig. 3B, C) .
The occurrence of squamous cell papilloma in the lower airway is rare and well known to be closely related to HPV infection. Moreover, squamous cell papillomas demonstrate a highly variable rate (8-40%) of malignant transformation (8) . The risk of transformation increases with exposure to smoking and radiation (9, 10) and in high-risk groups of HPV infection. HPV-16 and HPV-18 infections are related to malignant transformation in patients with squamous cell papilloma (10) .
In our case, the squamous cell carcinoma was immunohis- tochemically positive for p16, the expression of which is used to determine the presence of biologically active HPV in patients with squamous cell carcinoma (11) (12) (13) . The absence of functional phosphorylated retinoblastoma (pRB) can upregulate the p16 expression. Tobacco-and alcoholassociated head and neck squamous cell carcinomas are associated with the downregulation of p16 proteins and TP53 gene mutations, whereas HPV-associated cancers are associated with wild-type TP53 and RB1 genes and the upregulation of p16 proteins (14) . Therefore, the p16 immunohistochemical expression indicates that the HPV-18 infection was closely related to tracheal squamous cell carcinoma in our case.
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